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GROWING PEACHES: 

SITES, PROPAGATION, PLANTING, TILLAGE, AND MAINTE- 
NANCE OF SOIL FERTILITY.* 

By II. P. Gould, 

Pomologiat in Charge of Fruit-l'roduetion Invesiigatiom, Office of Horticultural and 

Pcmoiogiml Investigations. 

HISTORICAL NOTES. 
ANTIQUITY OF I'EACH CROWING. 

Tho pcacli tree is uiilmown in tho wild stato except where cireum- 
stancos firmlj'- support tho opmioii that it has escaped from culti- 
vation at some earlier time. Thus, in different parts of Asia and in 
Persia trees apparently wild have been obscrTed. Tho latter eountry 
has been eonsidered by some to be the source from which this fruit 
originally eamo. More than throe centurioi before the Christian era 
tho peach is referred to i;s a Persian fruit. Tho Greeks and Homans 
received it soon after tho beginning of that era, probably from Persia. 
But tho antiquity of this fruit in Clnnti and its cultivation in that 
eeimtry for at least 2,000 years before the Christian era appears to 
bo a matter of substantial proof, and its spread from China to India, 
to Persia, and to other parts of the Old World admits of a much 
more ready explanation than can its dissemination from any otli«r 
country.^ 

I^^^ltODUCTION INTO AMBKICA. 

There appears to be no definite record of the introduction of tho 
peach into America. The Spaniards arc said to have planted p^eh 
pits at St. Augustine, Fla., in 1565, or very soon thereafter. That 
the dissemination in tho New World of peaehes and other fruits with 
which tho early colonists were familiar in their former homes was 
practically eoincident with the establishment of homes in the new 

1 This bulletin is Intended for ganerEii distribution. Farmers' Bulletins Nos. 632 and 633, cbiitinue the 
genaral subject of peach growing and treat of other fundamental orohnrd operations. In the preparation 
ot this ssrles of bulletins tho author has very freely consulted the more important experimenf^station lit- 
erature on tho subject, besides referring to many other sources of information. Credit is given wherever 
the Information appropriated is tangible enough to warrant It. 

" Those Interested in e more detailed historical account ot the poach should consult " Origin of Cultivated 
Plants," hy Alphonse de CandoIIe. 
6634S°-~Buil. 631—15 1 
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country thero can tm i\n doubt. Dwitig the first 25 years of tho 
scvtMitecntli century tlio settleincnt at Jaraestowu received from tho 
01(1 World several importations of s«ieds, cuttings, and scions of the 
tilings tli#y wisho<I to grow. It wcms altogether probable tliat peach 
seeds or scions wore included in these early inaportiitions. There is 
also good reason for assuming that peaches were introduced into 
No^v England in 1020, orvt^ry soon th*re(ifter,' 

Tho recMirds whiuii touch on poach grow-ing during coloniiil times 
aro very fragmentary, but enough can bo learned from them to nuike 
it ai)paront that from the middle of the ievontocnth century until tho 
end of colonial days peach growing M'as gradually extended. Early 
in tho nineteenth oenttiry some largo orchards had been developed. 
One of them was in Acconiac County, Va,, whare it is stated that in 
IS 14 thero was a peach (trohard of 03,000 trees, tho product of which 
was used for making brandy. Prior to 1850 many thousands of acres 
wero de\'ot»d t-o peaches in Now .In^cy and DoLiwitro. 

Further reference to the early growth of peach culturo can not he 
made in tho ])r(istJiit connection, but enough has already been indi- 
ciit0*l to m«k» it clear that its dov«J<ipmiint has followed mor« or leas 
closely tho devolopniftnt of tho countrj' itsrdf,' 

DISTRIBUTION AND STATISTICS OF PEACH GROWING. 

Thero is no bettt>r way of showng tho trend of tho peach industry 
during the past g«)neration, so far as the distributi.tn of orchards 
ii noueorned, mid its present extent, than by means of the census 
figuraH. Tho distrii)Ution of peach trees by States is not shown in 
the r»porta ]vrlor to that of the l'>lev«.nth Census (1S90). Figures 
takwi from that oeiisua and snbs^qil&nt deceimial reports which aro 
of interest in the ])rosent connection aro shown in Tablo I. 

Perhaps thero is no more interesting deduction to be made from 
tho figures given in Table I than tJie widespread cultivation of tho 
peach. In at least .19 of the 4S States thero aro peach interests of 
eoinmcrcial importance. Tho limiting fae*tor in tho States where 
few tr»es aro ^rowti is tloubtless extremely low winter temperatures. 
Yet in tho milder portions of even these States, especially in pro- 
t«ct»fl locat4ons, tho growing of poaches is nttt an impossibility. It is 
obvious, b(>wov*r, that where tho limit of poseibilify is «pprofich«id , 
tho mmiber of crop failures may be expected to bo lai^c in comparison 
with tiie number of good cntps, 

1 Fur a moTB poraplfto at'iouitt ol tho cinrly Introdtirtlon ol Irult Into the New World, see the article en- 
titleil "Thfi [mil liHlitstry. am\ stilatllittloti of domestic (or fnrrlpi-grown fritlts," l>y WlUtara A. Taylor. 
Ill the Yenrliook of the Driyortmetit ot Agriculture kt 1897. Later this paper was rppuhllshcdii? Division 
of [-'oiilfilc^y Bultettn T. with the sante tlt4«. 

> Firf nn intwosthi* am-Mitit ol tho early dev«ki{in34nt ol p«afh growlnR lit this caiintry, see .''ralth, Erwln 
K.. I'moh yellows: A I'rellmlnnry Rpport, U. S. Dept. ef A^leulture, Section of Vegetable Pathology, 
Hiiltetln ». 



GEOwiiTu peaches: sites, peopagation, tillagEj etc. 3 

Taulk 1. — IHslribution of pmrh Irees.^ btj Stales, (is shmm by census reports. 



New KiiRtami: 
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CalironUa 2. 



NumJier ot trees of IsenrliiB age — 



Eleventh 
Censns, 
ISUO. 



fB7 
057 

,004 
mij 
(155 

110 
,5(iS 
342 

till 

9M 
,9i0 
10-i 
3S7 

334 
238 
474 



Twelfth 
Onsus, 
1900. 



13, (B9 



23, 
24, 

3, 

T2, 
115, 
G(!9, 



Total I >M,Rsa,»7 



0,592 
JS, 81(1 
4,993 
301,405 

<8,nra 

522, 726 

2,5Z2,72t) 
2,7-t<l,(in7 
3, oil, 930 

0,303,127 
2,935,520 

8,104,415 
0,907 

1,626 
516,145 

4,537, ses 
2 

1,080 
1,055,959 
6,O0g,0((4 

2,441,050 
4,017,854 
149 
939, 113 
1,605,642 
2,773,788 
1,136, 790 

T,em,sf9 

354,808 

2,SS4,193 
2,749,201 
2,000,151 
l,85fi,74S 

4,003,218 
7f,», *77 
" 5,848, SOS 
7, 24a, 358 

1,070 
79, 757 
0 

319,908 
117,003 
or, 073 
4(».fl(i5 
S, 130 

281,718 
7, 472,. 1*8 



9»,918,S 



Thirteenth 
Censns, 
1810. 



6,102 
57,571 
5,492 
154,502 
39,342 
4(11,711 

2,457,187 
1,210,470 
2,3SJ,027 

3,133,308 
2,130,208 
2,SIA 120 
2,007,170 
4, 163 

1,571 
1,690,749 

00 
1,813 
1,1IW,J73 
4,394,894 

1,177,402 
1,497,724 
330 
1,5*5,605 
1,424,582 
2,061,791 
1,330,142 
10,008,119 
290, SSO 

2,245,402 
3,103,737 
3,177,33! 

1,720,298 

0,830,902 
9»5, 352 
4, 783, S23 
9,737,827 

538 
73,080 
4(5 

703,372 
130,191 
51,415 
544,314 
0, 329 

536,875 
273,102 
7,820,011 



94,606,867 



TrMS not 
of bearing 

sse. 
Thirteenth 
Censns, 
ISIO. 



3,320 
35,213 
2,187 
102,114 
30,795 
338, 608 

2,216,907 

1, M3,(i32 
2, 170,3K1 

2,002,300 
1,145,479 
730,358 

2, »1,0«0 

4,14* 

3,837 
283,308 
1,4M,429 

eo< 

5,259 
020, 70il 

312,117 

805,063 
1 

780,551 
1,441,188 

861,042 

34e, 790 
1,531,367 

150, m 

1,110,744 
1,190,727 
818, 806 
724,8% 

2,884.027 
311V, 132 
2,374,080 
2,958,813 

3,386 
212, 0»5 
419 
fWl.nOl 
184, 4»6 
32,502 
6.11,233 
5,0« 

1,098,141 
508,179 
4,«»,5i2 



4e,«m, 243 



' Indndes also nei-tarines, but the uumber of tr(ip.s la so small as to be praotlcaily negligible. 
" Includes Indian Territory. 

Attention may lie directed to the wide differences in the number 
of bearing trees in certain States in the difTorcnt 10-yenr periods, 
aotno of which indicate a very largo increase, \vhilo others sliow a. 
large decre«»e in the peach industry'. It will be noted also that in 
9om« of the imporfeint poftch-producing St«ates in 1910 thfcre were 
nearly as many tr»cs — in several instances considerably more — not 
of bearing ago than Aimrt were of bearing age. 



4 



t'ARMESS' BULLKTIN 881. 



Tlu^ looiition of ill! i)rc!lmr<l Iuih to do witli ita general siirroundinjis. 
It nmy rclnto to tniiisportiition fiiciliti(!a, inarkftte, climatic condi- 
tioua, luul tlio gcocrriipliical j>osit4oii of the district or region in which 
un orcliiird is placed, or, in otlior words, its lociU geognijjhy. The 
sito has to do with the particular piece of land occupied by the tre«s. 
It relatsM to tho soil, «lopo, atmospheric drainiijro, and other natural 
/actofH wliich tUCoct guitufjility of a given arcn of land for pencil 

It alionld be obvious that a location, so far as its position in a 
Stato or i-ogiou is coucorncd, may have ovcrj' natnnil a<lvantage «a 
to cliiiiat-o, soil, and other local conditions for tho successful growing 
of petxchoe and yet, bccauao of ite remotcnesH from a shipping sta- 
#(>n, (MtNuww from suit-abl* marktitw, or even the impracticability of 




Fin. 1.— A talfly tirplcnl peaph-orpharil i Itc I n the AUeshPny Mountain dlalrlot ot W pat V IrRbtla, this betag 
In Morgnn County. In mfuiy instances tho soil nnil other romlltlons In tho pulleys hftwesn th« ritJeei 
nro not well snltei! tor iwachci, even thoiish tho rlilses may be ortmlmlJy a(liiptc<l to them. 



sui)plyiag ioe for refrigwator mrs, it nmy ho ifnj)osaiblo to |^row 
pfltHjbaft febero and nuirkftt thf^in jirofitably. Moreover, a location may 
havo all of those a<lvantag(?s to a satisfactor)' dogreo and yet not 
bo ft <lesirahle onts f<)r connuorcial jiciicb growing because tho niar- 
k^*8 witliin its logical nidiiw for <iistribntaon are iilnwidy abun- 
dantly supplied with jioachcs from<liatricts which in some lmj)ort*nt 
respects arc more advantageously placed. 

It is likewise true that within r distfrict which as u whole is well 
kwated for tpmiirn«Ti«l peach |;n)wing there may bo and (isijaJly ai-o 
sites which flro not adapted to this purpose, for reasons that are 
entirely lo(!al. This is especially apt to bo tho case in ineuntainoiis 
district.s or wherever thti tojiography is much broken and soil condi- 
tions are rmry variabl*. KspeciftHy cartful discrimination in \-ht> selec- 
tion of sites for orchards is essential in such districts. Figures 1 and 
2 show typical orehanl sites in important poach-growing tliatricta 
in mountainous sections in widely so|mrat#d jiarte <>f *h« count*}'. 
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SITES WITH ItEFKItKNCB TO SOU.. 

It is tho current opinion that tlio pencil should bo planted on 
sandy or sorao of tho lighter types of soil. Wiilo it is true that excel- 
lent results may follow tho planting of orchsirds on such soil.?, it is 
oqnally true that peaches do well on a wido range of soil tj'pcs, 
inchuling ovon some of tho moderately heavy clay loams and clays. 
But whatovor tho t}'^io, a soil ninst be thoroughly well drained to bo 
suitable for peaches. They will not succeed on ])oorly drained soils. 
It follows that tho hoav'y clay types which arc so hard and imper- 
vious that watfsr does not percolate through tliem rcatlily are to bo 
avoided. Moreover, a soil should bo moderately fertile. Ouo very 
rich in nitrogen is not to bo desired as a general rule, since it is 
likely to induco an oxcessivo growth of foliage. On tho other hand, 
tho impression which is somewhat common that a poor, unfertile 
Soil is "good enough for peaches" is erroneous. 




Fio. 2. — -V fiilrly tyjilral pcach-ErowinBScetton Inn foothIlldIstrlctlnCaliromJa,tIiIsheIngln I'Ivhit County. 
Thaugh the topography is much broken, th*se orchftrds arc all Irrigated. 



In districts in which alkali soils occur, sites should bo selected with 
a view to avoiding thorn. While the ])each trco can bo grown where 
there is a limited artomit of the alkali salts, they eauso disaster if 
present in largo quantit4c«. It is safer, therefore, to avoiil them as 
far as iiossible. 

HITHB WITH KBPERKNCK TO KI.KVATION. 

As a general proposition, a site that is clovatctl considerably above 
tho surrounding tiroas is to bo jircforrcd for a jicach orchard, llcla- 
tive elevation is generally of greater importance tluni actual eleva- 
tion above sea level. 

It is a woU-recognixed fact, though one too often overlooked in 
selecting sites for orchards, that cold air sottlcB to tho lower levels. 
For this reason it is oft(>n colder at the lower elevations than it is at 
higher points in tho same locality. This is what is meant hy "atmos- 
pheric drainage. " The oeeurr**ie« of frost in low places when thtrt 
is none on elevated areas is thus e.xplaiuod. For tho same reason 
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ponch "buds arc often wintorkllled or rtxo bloaaoms aro injured by 
frost in the spring in low pbiees wlien near-by orchards on higher 
eh'vntioiis are injured niueli leas, or oven escape entirely. During the 
past few years the importance of selecting relatively higii sites for 
petich oi-cliards in ord«r to avoid tit© effects of uufavorablo tompora- 
turos has been emphatically demonstrated in many different parts of 
the countiy. There arc, however, cortain general exceptions to tho 
forgoing statement. Whore an orchard that is well elevated above 
the surrounding country m •xpos#d to low temi>»rftturos which are 
accompanied by severe winds, tho fiiiit buds are sometimes injured 
wlmn in tho orciiards at lower levels in the same locality, where there 
is protection from tho wind, no injury occurs. However, injury under 
thoso conditions ia rather rare in comparison with that which occurs in 
orchards that occupy relatively low sites. 

SITUS mm RBFEHfltfCE TO ftm»»» (W WATiat. 

Whcro an orchnrd occupies a site that is adjacent to a large bo<ly of 
water, the importance of a relatively high elevation largely, perhaps 
entirely, disappears. To he a factor in tho matter, however, a body 
of water must bo of Buflicrcnt size and depth to have an appreciable 
influeuco ou the local climate. Because tho water warms up in 
tho spring mor« Wlowiy Wiwi the atmosphere, it acts in tfTect as a 
refrigerator, making tho temperature in its immediate vicinity colder 
than it is at points somewhat distant from it. For this reason, vego- 
tatien within the zona of this inftiwnco advances more slowly in tho 
spring than it iloes outsiilo of that zone. Tiie tendency, frequently 
very marked, is for tho blossoming of peach trees situated within tho 
zone to bo delayed until after the so«aon of spring frosts is past. 

In tho fall, frosts uro delayed in a similar m»nn«r, except that tho 
large body of Water, having absorbed much heat during the summer, 
cools off in tho fall more slowly than tho utinospliere, and hence it 
tcnils to keep tho temperature within its zone of influeuco warmer 
than it would otherwise be. 

It is because of these reasons that peaehos are grown with marked 
success and injurj' to the crops by adverse ten\peraturo conditions 
i« comparatively infrequent in the portions of New York and tho 
Province of Ontario that border Lake Ontario; in Ohio along Lake 
Erie; in southwestern Michigan on Lako Michigan, and in semo other 
districts which aro adjacent to large bodies of water. As a rule, tho 
zone of induoneo of bodies of water, such as those nnined, is rather 
narrow, usually i\ot extending back from the shoro more than a fetv 
miles. However, tho topography, and especially the degree of tho 
slopo of tho huul from the water, ilotermines quite largely tho extent 
of the Attnn AiYmM thereby. 

srrHs WITH jt**Ki«Ksfc*: to slope. 

The slope or expcwuro of a site is tho pomt of tho compass toward 
which the land inclines. A question verj' commonly asked is, "What 
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slope is host?" It is ono that admits of no direct answer. No one 
slope is prcferablo under all conditions and in all regions. In fact, 
the influence wliieh a particular exposure may h«vo in bli* sueceisB 
of an orchard is probably mueh overemphasized in the popular mind. 

As a rule, it is doubtless safe to assume that a site having a moderate 
slope in seme direetien is to bo preferred for orchard purposes, other 
things being equal, to one that is level. One having a slope will 
usually have bettor soil and atmospheric drainage than a level area; 
hut so far as th(»e factors are concerned in the abstract, one slop* may 
he as good as another. 

An orchard that occupies a site which slopes away from the prevail- 
ing wind may be afTorded a oertain amount of protection therefrom 
in some oases, and in some regions there are well-marked soil (liffer- 
onccs on the tlifferent slopes of the ridgot. Those differences may ho 
such as to make on® slope better adapted to peach growing than 
another. 

ProbaT)ly iu the minds of most fruit growers the chief difference 
between the difToront slopes in their relation to fruit growing is 
assumed to bo a matter of temperature. That different slopos may 
have dilTerent tempetatur^ seems to bo made evident in the common 
observation in many poach distriet3 by the rapidity with which snow 
melts on seuthem slopes in comparison with corresponding northern 
slop^B. But this evidence is-at tho surface of th# ground. A iow feet 
above the ground, where the air has perfectly free eiroulation, tho 
difTereiico in temperature that may exist at the surface on two oppos- 
ing slopes, if thoy are not too ste&p, la,rgely disftppewrs. Hence, the 
tops of the trees on different slopes may be in essentially tho same 
temperature oven though thcro aro appreciable diiTcreuces at the 
surface of the ground. Ilowerer, tho slope factor is largely on« of 
degree, so far as it retjuiros consideration in seloeting orchard sites. 
Poach trees on a site having a very steep southern slope will usually 
blossom *nd tho fruit will ripen somewhat earlier tlian on a corrt- 
sponding northern slope, but where tho differences in slope arc only 
moderate their relative influence on the time of blossoming and ripen- 
ing is not very marked. Whether early or lato blossoming is dosirahlo 
is largely a local matter and depends primarily en the relative dates 
of blossoming and tho usual occurrence of spring frosts in any locality 
or on any site. 

TEMPERATURE A LIMITING FACTOR. 

Aside from tiio economic factors already referred to, tho tempera- 
ture is probably the most decisive limiting factor in tho distribution 
of commercial poftch growing. Usually Uio fruit buds aro the first to 
suffer injury when tho limit of endurance is passed. No absolute 
minimum temperature which the peach is able to withstand without 
injury can bo given. Tho condition of the buds both with regard 
to their strength, vitality, and perfect dom\ancy, the duration of 



8 



tho criticjil tem|)eraturo, tlio cliiiuitic conditions following tho cold 
l)»rio<l, |i»rhapsi tho amount of moisture in tho air during tho period, 
and nfelior fncfeors nil luivo an influence in tho nifttter. 

In many of llio posich districts, however, tho jirowers nro always 
apprehensive of injury, even with buds in f,'ood condition and iiU 
other fHctow fnvornhte, whonovcr tlio tomporaluro reaches 10° to 
20'' F. bolow zero. ^V''hilo buds of many varictias often withstand 
to4ni)«n«ituros considerably \owor than Ibis wlion all other conditions 
ttTB favorable, such |)ori()d^ ato usually anxious ones for those growers 
who have larj^o iutorosts at stakp. 

Tho occurreneo from year to year of severe s|)rin^ frosts over any 
site durinj* tfie bl()!«(unin}; period of poaches preehuics tho practica- 
bility of dovotin},' it to tliat fruit on a comniorciA.1 basis. Similarly, 
regions in whieb protracted wann periods occur from time to timo 
during the winter lia-^'it iWually proved to be' uncortniii f<n' jieftchis. 
Tho trcM becomo nu>ro or leas active durinj; tbo warm |)eriods; tho 
buds start onougli to bocoiuo tondor and are injured later oven by tem- 
peraturoH which irmy not bo unseasonable hw tli#lH,<?itinle. BM!iiu«»of 
the fact that tho winters in the middle and southern latitudes are more 
often cliaractorizod by periods siiincieutly warm to start peach biuls 
and bccniiso tho trw« mm *pt t« l)loflson» boforo warm weatlicr f r«3 
from frosts becomes continuous, winter and sprinj^ injury ia some- 
times cxporiencod in thoso latitudes when peaches in the northern 
districts escape. 

The use of orchard heaters offers a measure of relief under some con- 
ditions in districts that are sulijoct to imseasonablo spring frosts, but 
such districts aro, nevertheless, seriously handicapped in comparison 
with those whore ilisastrous frosts rarely occur. 

I'ltOPAGATlON OF PEACH TRIJf:S. 

The average peach grower is not conGcmed directly with tho 
propagation of tr«*». It %* gmif»fally moro advftntageous for him to 
purchase tbein from one who makes tlie growing of trees his special 
Inisintws than to grow them bimsrif. ITowovcr, tho general features of 
[ifOpSfufeion should bo underSNKMl by thtwo «ii*;a.g«l in pAeh grow- 
ing. They aro, thoroforo, bristly oiitlined in tho present connection. 

Tho sito selected for a |)each nursery sboidd bo eno that ia well 
dminod and whcro tho soil, |)reforftbly, is rather light, though net 
upcflswarily ?«ndy. It is important also that tho soil should be rather 
rich, in ordar to iusuvo as far as possible tv satisfactory growth of tho 
trees. 

The details of propagating tho peach begin with tbo pits or seeds 
from which the stocks aro grown and on whiel\ tho tliffercnt varieties 
aro budded. The pits aro obtained by nurserymoiv from many dif- 
ferent sources. They are handled in different ways, depending quito 
lai^iiy upon climatic conditions, the exMFtt (rf tbo buaiue*, nnd other 
factors. 
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In thomvddlo lfttitu(i«*', where probably tlio largest peach nurseries 
aro located, tho pits ftr# gsnwully planted in the fall in rows 3 to 4 f oet 
ajmrt where the trees are to bo grown. In the North the pita ftro 
sometimes stratified or bedded in tlio fall in moist sand, where they are 
under some degree of control, and tho planting is delayed until spring. 
In either cage, the action of the moisture and freezing temperatures 
results in tho cracking of tho "stones." If tho pits have been strati- 
fied, the kernek aro usually sifted from tho stones and sand before 
planting. Thoy are then handled iu essentially the same manner as 
pits that are jdiintod in tho fall. 

In very mild climntes where there is little action from frosts or 
freezes, it is probably quite important to j^revent the pits from cvtr 
becoming dry. If they are not ])lauted as soon as thoy aro removed 
from tho flosh of the fruit, they should bo held in such a manner as to 
prevent tho \om tff much moisture. OthwwiM, a very slow and irreg- 
ular genniuation would follow. However, pits that have become dry 
will frequently germinate fairly well without freezing, provided they 
ftr« soaked in water for a sufhciently long tin» befort being pknted. 

Tho usual method of propagation is by budding,' and the seedlings 
should bo largo enough to hud by midsummer. This is dono lai^ely 
during July and August, extendiltg som#timee into S®|>t«mber. The 
buds put in during these months should "take," that is, become 
attached to tho stock, within a comparatively few days if tho oper- 
ation is successful; then they should remain doimant un4il th» fol- 
lowing spring. After tho huds "take," it is a common praetieo to 
"lop over" tiio tops of tho aoe<lling stocks by cutting them nearly off 
just abovo tho point where tho bud is inserted. Subsequently, th« 
tops are entirely removed, or tho tops may be left until tho following 
spring and then removed without being previously lopped over. 

The trees aro ready to bo ])lanted permanently in the orchard after 
they have made ouo soasoii's growth in tho nuricry. These aro 
kno\vn m " )-yoar-olds," and thoy compris* the groat bulk of tho 
trees tliat are <lelivercd by nurserymen for fall and spring planting. 

A limited amount of budding is dono by some nurserymen in June. 
Buds iU3«rt»d m #«,rly in the spason rs this ar# expected to stort into 
growth Avitl: but littlo delay instead of remaining dormant until the 
next spring, as is the casio with tho buds that are put in later in the 
summer. Tho trees so grown are tci-med "June buds" and aro ready 
for pennai\ent planting tho following fall, Wivilo some growers plant 
this grade of tree with a high degree of success, tho majority jjrofer 
l-ye«r-old trees, as already stated. Trees older than one year should 
not be planted unless in ^ry oxceptional instances. 

In California, tho stocks which are budded during the summer are 
stm\etimert used the foUowing fall and s]iring for planting orchards, 
Tills practice is oommoidy referred to as "dormant-bud" jilauling, 

' Tho operation of budJIng Is Iiilly described i;i Farmers' Bulletin lb7, cntilled "Tho I'ropaBHtton of 
Flaats," o onpy of which will lio forwarded without coat on appllcallea to the Sterctary of AgTlcultuie, 
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10 vm*t^m' aULUCsiN c:ji. 

IlKOIONS FltOM WHICH TO OBTAIN TREES. 

CoiTOspondpnts frequently write to the DepnrtmaiU of Agricultiiro 
nskiiif^, "Is it ixth'i^ablo to purchaao trees front the South?" or "from 
the Xoi'tli?" or from some other section wliich the writer specifies. 
To such inquirers reply is hiihitunlly mftdo to the cfTcct that the 
section i-* noiniportnnt so long as well-grown, healthy trees wliieli 
lire typical of the desired vurtcties nre ohtuined, and that the grow- 
ing of good trees depends upon favorable conditions und proper 
mnnngcnieiit in the nursery. Those factors nro not peculiar to any 
piirticular section (^r sections. 

The inherent qunlitic.-* of ii variety do not change when the ti-eo* 
are grown in different sections of the country. If the vnrioty is 
hardy, it will continue to be so; if it is susceptible to some difte^sc, 
it is not made loss so by growing the tree during its mirs«ry jieriod 
in some pnrlicnlur region. 

Economy in transportation expenses anggasts the wisdom of 
purchasinji; troc» «.s nmr the place where thoy are to ho planted 
as is practicH!)le. Moreover, trees shipped long distances sometimes 
suffer injury if they ar« not properly packed or if they pass through 
severe extremes of tcinporaturo while iu truivsit. And, other things 
being equal, the nearer the nursery is to the site wlicre the trees 
are to be planted the shorter the period of time dui'ing which they 
ftj-o out of the ground. While this is not n matter of serious import, 
it k sometimes w^l worth consideration. On the other haiid, dif- 
f(ir(?ncos in the price of trees of the same grndo ofl'ered by different 
nurserymftti, the desire to secure treos of some special varietii?s, or 
some otlmr rwxscui may make it ])r(ili*riiblo to ignore the relative 
[)n)\i[nity of nursery und oi-chiird site nnd to ho governed by other 
factors in plucliig the order for tree-s. 

TKKKS FOIl PLANTING. 

As n rule, only thrifty, well-grown, well-rooted 1-year-old or "June- 
budded" trtm th«t are hm from {[ijuriow insect p«ts and fungous 
diseases should be phinted. A thrifty, wcll-growii grade does not 
necossanly mean tlio largest trees which cmi bo found in n nursery. 
On tlio otliM- Inind, [n»diuni-si/.**d ttrews nro probftbly fully «# desir- 
able for phmtmg as the larger ones. Tho smaller gnulos in some 
cases nuiy be made up of trees that are stunted atid weak from some 
cause or othwr. tfot iiifrequently tlioy have poor root sj^st^nis. 
Tlio smaller trees can usually be bought at a lower price thun the 
medium-sized and large ones, but tlioy may prove costl\' in tlio end, 
espeeiftlly if they ar» lacking in vitality and make a poor growth 
after being phmled. 

Pencil trees nre commonly graded according to their height. In 
properly grown trees, however, there is n pretty defmito reliition 
botwcc^n tho httight nnd tho size of tho trunk or "ctdiper" of tho 
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troc. Tho diamotor of tho stem ia soniotimos used fis tho biisirt for 
gnidrng nursory wtock. Tim grades, according to licight, arc desig- 
nated a« "3 to 4 foot," to 5 foot," "5 to 7 foot" trees, etc. Fig- 
ure 3 shows four trees of cacli of three different sizes or grades. 
Tlio relative size and licight arc apparent. Tho heaviest grade (C) 
is composed of larger, more hoa\nly hranchod trees than tlio smaller 
ones; but they arc jnoro bulky and heavier to handle, and it is a 
(lucntion whether they will develop into any hotter trees ultimately 
than th» medium-sized grade. Tho smallcsst grade (A) iw composed 




Fjo. 3.— >;wr5cry stock, showius didcrfnt Eiades w sSiw of l-jfMt-old peach tiecs: jl, 3 to 4 I«ot Rrado; 
7), 4 to 5 toot Irado; f*, 5 to 7 foot giado. 



of fairl)' good trecw, but some of them nniy he lacking in vitality. 
fvometrmSrt, for tho sake of reducing the first cost, a grower buys 
even smaller trees than tlio 3 to 4 foot grade, hut in most cases 
this proves to ho fal-!o economy. A few cents per tree of additional 
cost m»ans comparatively little in the initial expense of starting 
an orchard, hut it may mean a va>;t sum later in the life of the or- 
chard in tho better development of good, vigorous trees. 

liofore planting an orchard, every prospfictive p«vcli grower wlio 
luw important intwes^ts at t!take should form an accurate conception 
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of what constitutft? good nursery trees in ovory roapcot. Ho sKoiUd 
thoroughly fiimiliiirizo himself %vith the appearance of the insects 
and dL^efts* that s.ro recogiiis!*d a<) likely te he dh?somiiiated on 
nui-sory stock, and ho should give partieulfir attention to the char- 
acter of the roots and thoir freedom from such discasoa as erown- 
gall and hairy-root. 

TIMK OF PLANTING. 

No arhitrary dirootions as to the time of planting peach trees can 
lie given, Tn general, it may he stated that in the northern lati- 
tudes, or whorev«r the winters are rather sovoro, planting in the 
spring as early as the seil can ho worked to advantage and after 
the danger of liard freezes is past Ls to ho advised. But in middle 
and southern latitudes aiul in regions generally where the mnters 
arc inild and whore the fall season is favorable for working the seil 
until late, the planting of trees at that season of the year is gener- 
ally suocassful and by many is preferred te s])ring planting. The 
planting .should bo delayed until thoroughly well and naturally 
ripened trees ean bo obtained, hut bofero the advent ef really cold 
wAftther. It is desirable that fall-planted trees should reestablish 
some root action in their now positions before winter sots in. The 
danger of winter injury is thus reduced. But in some of the milder 
portions of the country, whore feh* soil stddem freezes deep and 
rarely remains frozen for more than a few days at a time, poach 
trees arc commonly planted at almost any time during the winter. 

On the Pacific ceast, where the annual climatie eyolcs (hvido the 
year into alternating "rainy" and "dry" seasons, the planting 
needs to be done with some rofcronee thereto. The condition of 
th* soil and the complete donnancy of the trees hra the primary 
factors to be considered. In many parts of California, after the 
first rains have moistened the soil, usually ojirly in January, the 
planting m«y be done to advantage, thougli some soils may he too 
cold and uncongenial at that time. Planting is usually deferred in 
such cases until oarly spring, though there is then some danger of 
the trees st»rfeiug into growtli before th» soil rdrfBtesli a suitable con- 
dition to bo proptrly handla*!.' 

HANDLING THE TREES WHEN RKCEIVED FROM THE NURSERY. 

After the delivery of the trees from the nurseiry to the place where 
they are to I)C planted, thoy should be impacked immediately. Every 
p()s«ihIo precaution should ho taken to prevent the roots from hcoom- 
ing tlry. Unless tlio number of trees is so limited that unmediate 
planting is possilile, thft trft(Si should bo heeled in. A therougldy 
well-drained phico, wliere the soil is mellow and dee|>, is required. 
A trench sufTiciently wide and deep to receive the roots is made; 

' PluntlnK under rnllforiila cunrlitlnnn Is much more (iilly dbriisstKl hy I'rof. V.. J. Wickstin in "Call- 
fDmln b'ruitsanil Uow tu Orow Tlwini." 
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then tho trees aro placed in it in the manner sliown in figure 4. 
In covering, tho soil should bo worked among tho roots of tho trees 
sufTLciftntly to fiU all tho spaces bttw«cn thism. This will fully 
cxeludo tho nir; otherwise, thero is danger of the roots drying un- 
duly. If a huge number of trees aro to bo heeled in at tho same 
place, it mil usually ho found convenient to place them in closely 
adjacent rows. When this Li done, tho tvem in one row, for con- 
venience, may be covered wIlli tho soil which is removed in opening 
next adjacent trench. The rows may, of course, bo made as 
tong a-s ciroumstunoes dictate. 

•^Trees thdt are tied in buhdlca when received must bo separated 
pjfore bang heeled in. If this is not done, it is pract-icully impos- 




rio. 4.— P«ch troM hmlvi In. Thoy may bo held in good condStioa in this manner lor a long tlmo. 



sible to work the soil among tho roots sufflciontly well to prevent 
them from drying to a serious extent. 

Sometimes it is necessary to leavo trees heeled in over winter. 
It is then wcU to plnct tliem in a position which is ntsarly horizontal, 
so that tho entire portion of tho trunks helow tho branches can bo 
readily covered with soil for tho purpose of protection. Such pro- 
tection is of particulai" importance in tho colder peach-growing 
districts. Tho soil should bo made rather firm about tho trunks 
and roots, so that harbor.-^ for mice will be reduced to a minimum. 

PllEPARATION OF THE LAND. 

Th« ideal preparation of the soil whesro peach trees are to bo 
planted consists of deep plowing and thorough pulverizing with tho 
harrow or cultivator. Tho preparation should bo hardly less thor- 
ough than for planting corn or sowing grain. 
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On tho othor hmid, miiiiy dogrocs of coinpromiso in this particuliu" 
mny Lo rcisortod to and still not defeat the end in view, For in- 
stance, the removal of stnmps from nowly cletred land is generally 
costly, except as it can bo done with tho regular force employed in 
the orchard and at times when other routine ojierations do not require 
attention, 'ftlioro such Innd is to ho devoted to peaches, it is prac- 
ticiiblo to remove tho stumps from a narrow strij) along tlic lino of 
each row of traes. This course iulmita of a good preparation of tho 
st)il before tho troea aro planted and thorough tillage throughout tho 
following season. Eacih season thoronfter, tho strip which is freed 
from stumps should ho widened with a view to extending the culti- 
vation accordingly. By th» tim* the trees come into hsnring, tho 
stnmps .should ho pretty well ckarod from tho entire area. 

For reasons thiit aro obvious, newly broken sod land can not ho 
as readily fitted for thi planting of trees as land that has been plowed 
a sufficient lengUi of time for tho sod to hecomo well rotted. 

Peach trees aro planted at various distances apart, tho topography 
of the land, tho fertility of tho soil, the varietal characteristics of the 
trees, and the preferences and conceptions of individufll growers all 
being factors to bo considered. Common distances aro IS hy 18 foot, 
IS hy 20 feet, or 20 hy 20 foot, requiring rospectively 134, 121, and 
lOS trees per acre. Closer i)lanting is sometimes practiced, but it is 
rarely advisable, while under some conditions 25 hy 25 foot probably 
(loos not allow tho troeg more space than they need. The latter dis- 
tances aro probably used in Cnlifornia mor« oft«n than in other poi> 
tions of tho country. Tho trees aro usually pluntcd in squ»6S, as 
tho abovo ciistnnceii suggest, but tho t-riangular system or some of its 
mo(firicrttion3 is occftsioi'ittUy visftd. 

Tho numerous methods that may be usetl in lajnug out a tract of 
land for tho purpose of (lotcrraiuiiif the proper points at which trees 
sh<mi(i ho placed after the system (rf pinnting and tho distances have 
been decided upon cnu not bo described in the present connection. 
Every roa.sonnblo cure, however, should bo observed to plant the 
trees in straight rows and in jierfoct nhgnment in both tIir«?4ions, 
Trees wliich aro so placed not only look better, but they can be cul- 
tivated better and more conveniently than where the rows arc 
crooked and irregnlnr. 

Preliminary to digging the holes for the trees, some growers plow 
one or two furrows as deeply us is practiciiblo along tho line which 
murks eficb row, thus greatly reducing the Amount of digging that 
must bo done with tx spado at the points where tho trees iiro to stand. 
Tlie holes should bo broad enough to udmit the roots without bond- 
ing or crowding thcni from thsir natural positions, and of suftioient 
de])th to nllow tho trees k) he iil«nt#d 2 or 3 inches dcepar than they 
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were in tho nursery. (^nrrespon<]Gnta frequently inquire about the 
mlvisability of mnking the holes considerahly larger than the roots 
find filling in with rich soil. While there can bo no ohjefstrou to 
doing this, it fulds materially to the expense of planting the trees, 
and there is prohably little to be gained by it if the soil has been prop- 
erly prepared and tho subsoil is well suited to the objeet in view. 

The use of dynamite in preparing the holes is also a subject of 
frequent inquiry. It is doubtless a fact that dynamite has a Icgiti- 
matt function in this connection, but most peach planters will 
probably do well to regard its use as still in the exptiri mental stage. 
If a soil is well suited to peach growing, it is a qu(!stion whether the 
u«o of <lyiiamito will improve it materially. If the soil is not adapted 
to peaches, there is likewise a question as to whether the use of 
dynamite in preparing tho holes can accomplish any permanent good. 
Moreover, under some soil conditions positive harm may result. 

Some have argued that tho exploding of a small charge of tlynamite 
at tho points where the trees arc to stand so loosens tlu^ soil that the 
digging of the holes can bo done enough more easily than where it 
is not used to pay for tho extra expense of tho explosive; but this 
depends very largely on the oharacteristios of tho soil. 

In some s«ctions a thin stratum of hanlpan or other im-i)isrvious 
material occura below the topsoil, while the subsoil beneath the im- 
pervious stratum is well suited to peach growing. Undoubtedly 
the use of dynamite as a means of hre*king up such strata is entirely 
practicable and cflficieiit when properly applied. 

In preparing a tree for planting, all portions of the roots which have 
been mutilated in digging the trees or injured by imy athm means 
should be trimmed off, and long slender roots, if they occur, are usually 
out off to correspond with the length of tho general root system. 

Unless a tree is rather lai^e the hrMichtss should all bo removed, 
leaving only a single unbrauchod stem, as shown in figure 5, A. 
This stein should bo beaded back to correspond with the height at 
wliieh it is desired to form the head of the tree. Tho common ex- 
tremes as to height of top preferred by different growers range from 
about 12 to IS inches up to 24 or 30 inches. 

But if the larger grades are planted -those, foi- instance, which »i-o 
0 feet or more in height — it is usually safer not to trim to a single 
nnbranehed stem. There might, then, not remain enough buds 
which would giv(i rise to branches properly placed to maJ^e ft good 
symmetrical head. It is therefore wise to select from 3 to 5 or 6 
branches that are well distributed about the main stem, from which 
to develop tho head. The limbs thus selected for the foundation 
of tho top should be headed hack to mere stubs, as shown in 
figure 5, li, but on each stub there must be left at least one woll- 
dovelopcd bud to insure a starting ])oiiit for the growth of the branch. 
With small and medium-sized grades there is little danger that an 
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abundant growth of d««t«:biB cb»r*ctw will not develop from tho 
main stem. 

Sojjiothnes bfttwwMi tranmi-Hg of tJie roots and thm time when 
tbo trees arc planted, there is danger of tho roots, GS])eeially the 
slmoller ones, bocomitig too dry. Tliis danger ean ho largely elimi- 
nated by puddling thorn. This eonsiats inwoly in dipping tho roots 
in a puddlo of elay. This should bo of such consistency that a thin 
layer of mud will adhoro to tho roots when they aro dipped into it 
and at tli« sfimc time it should permit thorn to bo moved about in it 




PlQ. 5.— I'eaeh trees trimmwl ready lo plant; jl, 4 to 5 toot RiaJc; 13, H to 1 loot gniie. 



with perfect oaso and freedom. Such a coating of mud will afTord 
eonsidcrabl* protftetion against undue drying out front exposure to 
sun and wind. 

In planting tho trees after they have been i)repared as above sug- 
gdetcfl, sereml very imporlant precautions should ho obsorred. In 
filling tho hole after a tree haa been put in position and properly 
aligned, only finely pulverized soil should bo used, In this part of 
tho opwation much cmo showld bo taken to work tho soil in o3<)s*ly 
aboiit the roots, lliis may b© douo to somo extent with tho fingers. 
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Moving tho trco up aiul down very slightly as the hole is being filled 
will also liolp matorinlly to scttlo tho soil among tho roots. 

As the filling progrGseos, tho soil should be fumly t»nip»d al>oiit 
tho roots cither with tho foot or with some sort of a plunger with 
which tho end in view can bo accomplisliod. Tho soil around the 
trco should bo left about aveu with the general level of the surround- 
ing surfaco. 

TILLAGE. 

TiUi»ge refers to tho work dont with tho plow, harrow, cultivator, 
or such other implement as may bo used in working the soil after tho 
trees are planted. Tho word "cultivation" is commonly used in the 
same sense, but as it is also giv«n a broader meaning in somo omm 
tho term " tillage " is tho more specific ono in the present connection. 

The objects of tillage havo hcen comprehensively summarized as 
follows: * 

(1) Till^o improves tho pliyaical condition of tlie land (a) by fining tho soil and 

thereby presenting gravtcr feeding Burface to the roota; (!>) by inertasing 
tho depth of tho soil and thereby giving a greater foraging and root-hold area 
to tho plant; (c) by wanning and drying tho soil in tho spring; (d) by 
reducing tho oxixemes of temperature tind moiaturo. 

(2) Tillage may save moiBturo (e) by increasing the water-holding capacity of the 

soil; (J) by checking evaporation. 

(3) Tilkgo may augment chemical activities (ff) by aiding in setting free plant 

food; (/*) by promoting nitrification; (i) by hastening tho decomposition of 
oittoic Mitter; (J) by extending thoso agencies (g, h, i) to greater depths of 
th« soil. 

It folle-\vs as a natural sequonoo that if there is sufTieicnt tiUago to 
properly maintain tho physical condition of tho soil and to well con- 
serve tho soil moisture, the otlier objects named in this summary 
will also probably be realized. An orchard shoultl bo tilled, if at all, 
for the sako of tho trees and their product. If tho soil conditions 
which aro subject to influence by tiUago ixist in r particular orchard 
mthout it to an extent which is adequate for the needs of tho trees 
and tho production of good crops, then perhaps nothing is to bo 
gainsd by tiU«ge in that orchard so long m tho rteults obtained 'Aro 
satisfactoiy and tho trees romain in a vigorous, thrifty condition. 

Tho continuous clean tillage of applo orchards is a mooted point 
with many growers. The exponents of each of tho different methods 
of maintenance, wltich include clean tiUage, sod mulch, etc., becomo 
skillful in adducing evidence, which to them is convincing, in support 
of their fAVorit* systems. Tho fact is not m well recognized as it 
ought to bo that at tho basis of each successful system there aro fun- 
damental principles. If clean tillage is tho best system under certain 
conditions and tho sod-inulch system proves best under other con- 
tlitions, tho important thing is to determine what the relation of the 
dilTerent conditions is to the results obtained. 

1 Dallfy, I.. H. I'rinciplcs ot I'ralt Crowing, p. 1.10. 



18 



FAEMERS' BULLETIN C31. 



With particular rofea-onco to peach orchards, how»vor, thoro is eom- 
parntivcly littl» <liflbreneo of opinion in rsgard to tillage. \Vhilft an 
occasional iiistanco ef a poacli orchard which lias been successful for a 
long tiino without tillage may he cited, tho conviction of tho best grow- 
ers in practically iiU pcach-producing sections is th*t thorough tiUago 
is essential to the continued siicccssfid maintcnanco of rni orchard. 

"Thorough tiUago" dees not mawn tho siimo to ovoiy grower. To 
one it may consist of plowing tlio orchard in tho spring and harrowing 
it onee or twice later in the season; to another, who has a very high 
estiniato of tillaga as a moans of preventing the evaporation of mois- 
ture from tho soil, it m*y meftn going over tho orchard with some 
tillage implement 20 or 25 tiin«R during a dry season. 

No arbitrary ndes for tilling tin orchard can bo given. But if a 
grower keeps in mind tho objects of tillsgs »nd imderstanda the 
principles involved there should he littlo diflicidty in deciding upon 
a rational plan of procedure. 

G^erally speaking, a poach orchard should be tilkd throughout 
its entire life, beginning with tho fii-st soaaon aftii- the fa-eee »r» 
planted. If, for the sake of economy or for ether rensens, it is impr»e- 
ticiihl© to work tha entire affia beCween tho troce, it is usually fonsiblo 
to confine tho tiUngo for tho fii-st year or two to a relatively narrow 
strip along each row. But tho width of the tilled strip should ho 
extended each senson and by the third year tho entiro sm-face should 
receive attention. Uy that timo in the life of a peach tree the 
roots aro extending boyond the spread of tho branches and the entire 
space bstwen tho rows, wh§i-o the tfi-eos havo been planted the usual 
distances apart, is rapidly becoming fdled with smaU rootlets and 
root hairs through which moisturo and plant food hi sohition aro 
t»k«n up. Tho root development of petich trws, indicatii^ tho 
position of tho roots with regard to tilhtge, and the appLcation of 
fertilizers is suggested in figure 6. 

Undw whiit may bo tormod normal or standard conditions in 
most poach-growing districts the advico applies generally to begin 
tho tillage in tho spring as soon as tho soQ is in suitable condition to 
work. But in the cmm of bwiring orchards, some of tho wisest and 
moat oxporienced growei-s prefer to wait until after the fniit has sot 
before they begin, in tho belief that tho residts of earlier tillage may 
infiuonco adversely tho sotting of the fruit. The presenco of ft cover 
crop, its character, and tho needs ef tho soil with refeicnco thereto 
aro other fiietoi-s that may infhieneo tho tlate of beginning tho tiUago. 
Tho h-smdling of covw crejia is discnseetl on another page. 

Conditions shoidd determine what the nature of tho tillage shall 
ho. If tho soil is hard or if there is a cover crop that has made con- 
siderable growth, it will bo nocessauy' to turn t4io soil with a plow and 
fellow with a han-ow, cultivator, or such other tillage hnplement as 
best suits tho needs of hitlividual orchards. If tho soil is light, 
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plowing in the spring can somutimtia Ijo omitted, as some typo of 
cultivator wiU bo foiuul adequate to pulvorizo thoroughly tho soil 
to a siifTioiont depth. "Whatever tho details followed may bo, thoy 
should 1)0 so directed as to keep tho stii-faco as level as possilile. For 
instance, if tho soil is plowed toward the trees at one time, it should 
be turned away from them at a later plowing. 

In general, tho oi-chard should be gone over with some kind of a 
tillago implement oft-on enough to keep tli® soil thoroughly light and 
loose, or, in other woitls, in tlio condition of a dust mulcb, for a depth 
of at least 3 oi- 4 inches. If a crust forms on tho surface, or if tho 
dust mulch bocomts compact, evaporation of tho moisture that is in 
the soil will hpcome excestsivtly rapid and an unnecessary and pftr- 




Fio. 9.— A pcftch tree about 5 ycnra old Rrow-inn In "Porter's red piny" soil, VlrRlnln. Tho spread of tho 
branches M*s IS feet. Tho spread of the roots, tts triiceil, was 38 feet— 17 feet on ono sldo and I'J feet on 
the olh^. 



hftps serious loss of moisture which is needed by the trees will occur. 
As tho surface is made compact by rain, it follows that tillage is 
advisable, as a rule, after each rainy period or after heavy showers; 
also as much more frequently as the impaired condition of the dust 
mulch may make necessary. In irrigated orchards tillage should 
generally follow soon after eaeli application of water. 

Tillage operations a-ro usually continued, except in special oases, 
until niidseason — tho last of July or tho first of August. By that 
time the growth of the trees for tho season will have been largely made, 
fruit hods for tlit next season's crop will have hdgun to form, tho 
fruit of tlio niidseason varieties will have completed a large proportion 
of its growth, and tlic later rarioties will finish their development 
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(luring a period wlioii less inowturo required for the various func- 
tioiw of tho tr(B tiuin *nirli#w im ttus* 'se*»on. Wliaio covar crojw or,, 
gnKui-inmniro crojw itrn (t«iiro(l, tlmy slioultl hii sowed, in many ciusas^ 
by this tiino. 

As th» trB«M h(»com« krg«, sotm »f tlis oxterisioti typhis of ttlhigo 
imph>m('i»ts iiro iidvinitiii^eourt, iis thoy innko possililn tho working 
of tho soil nndor tho l>riuicl>a-! without iinthily crowding tlio t(>iini into 
tlx! troos. In ono of tha Isrgo mountiiin |)oiich orchards in W«rtt 
Virfjiniii, wIutg tlu! hrokciR t(i|i()gr!iphy (tf tlio hind rof|uiros strong 
motive powor for olliciont work, tho outfit shown in figuro 7 hns 
pro\'<r(I c.s|i<'cially well mhiptod. Tti« twiin of loiidors is driv«n by a 
"jork hoc," tho drivw riding tlio niwr polo horwo. Tho man who 
rid** tho harrow not onJy Horvos tlio usofiil pnr|ios« of woightlug it 
d()^^^l, ho that it will cut deep, hut ho also guides tho harrow past tho 
trcos hy properly adjusting tho positions of it-t two sections. In this 




Fio. 7.~An rmetenl oiitAt fer the t#lnK« of oratinrtti whwe thn tofufiraph; 1b much broken an<l the ilnft 

la heavy. 



w«y thft trfw rarely injtiml, mvd yet tho hurrow c«n ho niii \ ory 
close to them. However, in this particular orchard tlio nso of tho 
hiirrow i:i usually jirccodod hy '2 or .'1 l>ont.s with a light ]-horso plow 
Hlong twch row of frees . 

Tho Icvelcr shown in figure S is also a very useful tillage implement 
ill some orchard districts. Its iiso eonld doubtless bo greatly extended 
to good adv«isit«i)?o. Thoitfh of ap»ei»l iiiiportasicft in some of the 
irrigated districts for leveling tho iirigatioii furrows, it is oiToctivo in 
cnishing clods nnd in smootliing tho surface of tho soil. It is a hoinc- 
mft<l« affair, consLsting of two .srdo ))iecos of 2-inch plank, 12 or 14 fei*t 
long and (! to 8 inches wide. The crosspieces aro 7 or 8 fee^t wide. 
Tlie lower odgtis of tho crosspieces where they como in contact with 
tVio ground are ))rotect*«l witl) strijis (if iron or stool to prevent iinduo 
wo^rinj siid also to give increased olliciency. Other detnils of con- 
struction »ro made sidlicicntly plain hy the illustration. 
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MAINTAINING THK PKRTILITY OF THE SOIL. 

Funtlaincntally, the metliocls of iimintaining or iucrcijsing the 
fortility of tlio soil in a pcucli orchard aro the saino as thoso used in 
the culture of other fruits or goucral farm crops, except, of course, 
tliat so far as the latter arc concerned thoro is an opportunity for 
crop rotations that aro not possible in an orchard. 

It is always far l)ctter to maintain th® fertility of tho soil at ft high 
standard than it Is to permit it to become depleted to sueh an extent 
that restoration is necessary. Good tillago and the maintenance of 
an ample supply of humus or decaying vcgctablo matter in tho soil 
will do much to keep it in a sufTicicntly productive condition for 
peacli growing. But continuous tillago of tho soil tends to deplete 
its content of humus unl«s it is rcnewstl from time to time. 

USB OP covBK e«GPs. 

Whore stahl* or barnyard manure is abundant th«ro is probably 
no moro satisfactory way of supplying humus to tho soil than by a 
liberal use of it. Manure is seldom ol^tainahle, however, in sufficient 
qwaiitity to meet any far-rtaetiing needs. In its absence tho use of 
cover or gr®cn-manure crops is to b« fwlvistd. 




Fje. 8. — A levetK iMod In some sseltona for Qllini; irriitattun furrows, making tho atinbpe of tho soil sisooth, 

and pulverizing tbo clods. 



A cover crop may contribute to the wilfate of feha orchurd in a 
nuinbftf of diff»r«it waya. They have be&n MumGrftl«d as foUows:' 

(1) It directly improves the pliyeical condition of the-lAnd; prevents hud soils 

from cctnonting or puddling; holds the rains and sno^WB until they Imve tim* 
to Boak away into tho land ; dries out tho soil in sprii^g, mitking early tillage 
I)oijsible; sometimes serves as a protection from frost. 

(2) It catches and holds somoof tho leaching nitrates, of which the roots of trees 

arc iu Httlo need late in the season; adds humus to tho soil; renders plant 
foods available; apjiropriatw nitrt^eu, if it is a leguminous crop. 

The plants commonly used for cover-crop purposes fall into two 
group.s — leguminous (or nitrogen-gathering) and nonleguminous. 
Th« former group comprise* red clover, erimson elov&r, bur clover, 
field peas, vetch, covvpeius, and others; the noideguminous group con- 
sists of rye, oats, buckwheat, millet, rape, turnips, and various others. 
Sometimes tho growth of wc®ds or otb<;r more or less spontaneous 
growth is encouraged after the seasonal cultivation is ended, as a 
means of obtaining a cheap supply of vegetable matter for the soil. 



' Bailey, I.. U. Ptlnelplcs of Fruit Growing, p. 1S4-1B5 (1S97 edition. 



22 



Tho rangft of uscfulnosH of these flifTcrcnt cover crops can not he dis- 
ciisswl in detail in tho preetiit cotjiMMitjon. It inurft sufFice to mention 
a few of tho most safient f^turw. Red elover is more commonly 
used in apple orchard?; than in poach orchards, and especially when 
it is intended to omit tillage for a season. Vetch is iippar&iitly being 
ini«d more and more an oi-chard covw crop in tho northern fruit 
districts. Crimson clover is capccially satisfactory in some of the 
li^ht soils in Now .I(ffsey and Delaware in seasons when there is a good 
supply of tnoistuio in the .fioil at tho time of seeding. Cowpcas are 
very widely used for this purpose in middle and southern latitudes. 

Probably ryo Is the most widely used nonlcguminous plant. It can 
\w sowwl lata in tin? season, and it lives ovw wint»r and starts into 
growtli aarly tho ne.vt spring. All of these points are important con- 
side-rations in many instances. But oats in combination with vetch 
have been cspociftUy s^at4*f*c*ory in som« cases, and Gfrman mill«t 
ha-s been shown to be almost an ideal nonleguminous cover crop 
under some of the conditions that prevail in Nehriuska.' 

In starting tho cover crop, tho usual practice is to sow llio seed 
when the orchard is given its last cultivation for tho season, usually 
in July or early in August, though tho e.xact time is regulated by 
conditions. Sometimes cowpeas are planted in drills in Juno and 
tillage continued with a small cultivator. Where rye is used, it is 
commonly put in toward the close of llio growing season.' 

AVhenever acovorcrop is used in a peach orcharditshould presuppose 
thp plowing of tho orchard a.s early in tho spring m practicable, unless 
the growth thi»t i» on the ground can hi> worked into the soil efT#ctively 
and more coiivoniently by the nso of a disk or cutaway harrow. Uow- 
evor, if there is an abundance of moisture in tho soil, the turning under 
of rtio covpir crop va d«l«yiNl in many cfts« untd after it has made con- 
siderable growth in tho spring, in order to obtain a.s lnrgc a quantity 
of vegetable matter to bo worked into tho soil as is possible. 

Tho use of covtir crop is som©tim#s limit»d in piirticulnr seasons by 
hick of moisture. If there is a protracted drought at tho time tho 
seed should bo put in and the trcos are suiToring tlierefroni, it may bo 
unwise to m«ke m further demand upon the nioistur* in Ui« soil by 
sowing a cover crop, even though the soil may be known to lack humus. 
Under such conditions the cover crop might do more harm than good. 

TliB conditions which prevail in certain distriote of generally 
lo*' precipitation in which j)eachcs aro being grown successfuUy 
are analogous to the above in some respects. In those districts 
continuous clean tillage, with tho r«turn of practically no vegetable 
mattor to tiio soil, is bringing ti»» ground into poor piiysical condi- 
tion with the usual attending difficulties ineidcnt thar(4o. Stal)l» 

1 Emisraon, a. A. Cover crops lor ycninK orrhftrda. Seht. Agr. Ejtp. Sta. Dili. 92. 03 p.. 12 Hk., 1900. 

« The amount of s«iil of tho vnrions covtr crops commoni y sowed per aiTe Is us follows: aed clovrr, 10 to 
IS poiinrts; rrimion cIoviT, 12 lo 16 poimaj; hat clover, 20 pounds, tlpld piw, IJ to 2 bushels; vetch. I 
Ittiahfl (tm poiind.i): cowroas. 1 lo 2 liushels; rye. 11 to 3 hushelj; oats. 2 to 21 bushels; buckwheat, one-hall 
to 1 biMh^l, mniet, 1 to 11 buMheLi; rape, 3 poundj; turnips, 3 pounikt. 
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manure m a source of humus is not tc bo had in sufTiciont quantity to 
bo of any roal value, and the limited moisture supply is not sufficient 
to maintain the poach trees and grow a cover crop at the samo time. 
This situation as it oxists in some districts presents serious problems. 
Tlie growers are beginning to realize its import. 

Likewise in some irrigated districts where the water supply is 
limited, tho need of a cover crop may have to bo disregarded, either 
habitually or in seasons of unusual water shortago, because of the fact 
that there is not enough moisture to meet tho demands of both the 
trees and tho cover crop. 

Aside from the usefulness of cover crops in maintaining tho fer- 
tility of the soil, they may have important functions in other rejects 
under some conditions. -\Vhcre the topography or the charaettr 
of tho soil is such as to render it subject to washing, a cover crop 
which sarvivos the winter will often prevent or materially lessen tho 
erosion that would otherwise occur. If good till*ge ftnd the wise 
use of cover crops fail to produco optimum results in a peach orchard 
that is well situated, the use of commercial fertilizers may then 
logically receivo consideration as a last resort. 

USE OF FEUTILIZEBS. 

Correspondents frequently write to the Department of Agricul- 
ture, asking, "Wliat is tbo best fertilizer for a peach orchard?" 
"WhAt fertilizer do you recomm»nd for peaches?" — and other 
questions of similar purport. Tho only reply that can be made to 
such inquiries is that there is no "best" fertilizer for peaches and 
that no particular fertilizer can bo recommended. A fertilizer which 
is economical to xiso and which gives maximum results in a particular 
orchard might be without appreciable effect in another orchard; 
but in tho latter some other fertihzer p»rhaps might produce highly 
satisfactory returnm. 

Tlie wise use of fertilizers in growing peaches, m for all other crops, 
is distinctly a local problem and depends upon local factors and con- 
ditions. If, for instance, tho growth of the tree or tho development 
of the fruit is limited by tho amount of nitrogen which is available 
in tho soil, then the application of ])otash 'or phosphoric acid would 
be of no avail and it would be throwing money away to apply them, 
so fftr as their effect upon tho peach croj) is concerned. In the same 
way, if potash is tho "crop limiter," then the application of nitrogen 
or phosphoric acid would not bring the desired response. It is, of 
course, true that a complete fertilizer containing nitrogen, phosphoric 
acid, and potash might be oxpcctcd, other things being favorablo, 
to produce the desired results; but if the soil is deficient in only one 
of thoso plant foods, then tho application of the others is equivalent 
to throwing away the money which is paid for them. 

In the handling of soils with a view to maintaining them in a 
highly productive condition, it is a matter of fundamental importance 
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to ascertain what fnctor or factors arc limiting tho perforraanco of 
the orchard. 'Plio limiting factor may bo an insuffici«nt supply of 
aomo kind of plant food, itnpnipcr physical condition of tlto soil ilxm 
to a lack of liinnus or poor drainage, or it may bo something clso. 
'Hio real prol)lt!m is to dotcruiino what tho trouido is and then apply 
thci |Krop#r r«¥i«ly, if it is known. 

Fertilizers aro often largely without appreciable ofTcct if they aro 
applied to soils that are in ]ioor physical condition, aa when they aro 
greatly kckiwg in hnrati's. Tt is for this rofteon thst attention shouhl 
bo given to tho use of fertilizers cmly after tho possiliilitics of tillage 
and tho maintonance of the soil in goo<l physical condition have 
hmn exhitast(Kl 'm th® erffort to product) fmit succeasfully. 

It folhnw that tho application of a complete fertilizer may give 
oxcollont results, lint if there is an insuflieicnt supply of only one 
plant food, then it m«y Its (wntwmwl ftiat the response from tho 
fertilizer is duo to tho prcaenco in it of tliat plant food of which there 
was an insufficiont supply in tho soil and that tho other plant foods 
in tho fertihzcr w»r« without any real value to filii crop oi tf««8. 
Obviously such a praetieg would bo ncithw seonomical nor busi- 
nosshko. 

Tho wiser jilan is to carry on a fow oxp^imcnts with a view to 
determining local noeda. In arranging a scries of experiments 
with tliia end in viow a roprosctitativo portion of tho orchard should 
bo acleetod. To a fow trees- -perhaps 5 or 0 — an application of 
nitrogen should bo made; to other trees, potasli; and to still others, 
phosjihoric acid. DifToront combinations of those plant foods shouhl 
bo applio<l to other groups of trees. 

A dotailod record iicods to bo niado of tlie diirercnt applications 
and aaeli group of tre« treated tho samo way each season for several 
sueeessive yoara. Gr-«*liii»lly tbo results of tho difTerent fertilizer 
treatments vnW bocomo ap[)ftrent in tho hohavior of tho trees, their 
gn>wth and vigor, tho productiveness and regularity of tho crops, 
tho qiiality of tho fruit, and in other ways. From these results the 
grower wbo has carefully studied tho conditions should be ablo to 
(lecide upon a rAtional l)«sis for the irto of f«i-tilizers in his own 
orchnrd. 

IRRIGATION. 

Most of tho peaches produced in tho Tntermountain States and 
west of tho Kocky Mountains are grown under imgation. Tliis 
operation is thcroforo very obviously an important factor in tho 
prodwcrton of grfijat quftnti^es of piachcs. It is unnecessarj', how- 
ever, to diacuas its details in tho present connection. Tlcforcnco is 
made to it hero primarily for tho purpose of calling tho attention of 
thoso who aro concerno*! to Fanrmrs' Bnlletfin 404, «iMt>l«^d "Irriga- 
tion of Orchards," which will ho forwiir<led without cost by the 
Secretary of Agriculture. 

^•^ wasiiinuton : oovebxment rRisTiso orFicii : 



